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ABSTRACT

Mango mealy bug and fruit fly are serious pests of mango and are difficult to control by insecticides. Testing several
treatments developed an IPM strategy. The sticky bands along with burning and burying treatments significantly reduced the
incidence of infestation by mango mealy bug (0.00-15.79%). Burlap bands reduced population of mango mealy bug nymphs
by 78.98%. Methyl eugenol traps were extremely effective to trap and kill fruit fly. Stem injection could achieve a very high
level of mortality of sucking insects (98%). The mortality rates achieved with insecticide sprays were up to 55%. The non-

chemical methods have been found superior in mealy bug and fruit fly control.
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INTRODUCTION

The Mango (Mangifera indica L.) member of family
Anacardiaceae, is one of the most important tropical fruits
of the world. Pakistan is standing at 5™ place by contributing
916.4 MT mango, which is 3.9% in the total world
production (FAO, 2001; MINFAL, 2002). Mango
production has been threatened by insect and disease
problems. Mango mealy bug and fruit fly are two most
serious insect pests of mango in Pakistan. The mango mealy
bug is a polyphagous insect, which has been recorded to
feed on numerous plant species. There are numerous species
of mealy bugs (Green, 1908). The species prevalent in
Pakistan is Drosicha stebbingi Green. Similarly, there are
more than 4000 species of fruit flies distributed all over the
world. Among these, two species, Dacus zonatus and Dacus
dorsalis are the serious pest of mango in Pakistan. In
addition to mango, these fruit flies attack several other fruit
and vegetable crops.

Chemical control methods for mealy bug and fruit fly
have been inefficient (Tandon & Lal, 1980; Yousuf &
Ashraf, 1987). There has been consistent interest to evolve
cultural and biological control methods. Yousuf (1993)
reported use of polyethylene bands for effective control of
mealy bug. Several predators of mango mealy bug have
been identified (Syed et al., 1970; More & Cross, 1993;
Boavida et al., 1995; Bokonon & Neuenschwander, 1995).
The fruit flies have been eliminated by the use of
pheromone traps and other male annihilation methods
(Steiner & Larches, 1955; Steiner et al., 1965; Ushio et al.,
1982).

In this paper, data on a series of experiments
conducted to evaluate different cultural, biological and

chemical methods of controlling mealy bug and use of
methyl eugenol impregnated insect traps for fruit fly control
have been reported.

MATERIALS AND METHODS

Mango mealy bug. There were 11 treatments divided into
four categories as following:

1. Chemical control

(i) Spray: T1= Folidol @ 0.4% as a spray, T2 =
Metasystox @ 0.4% as a spray, (ii) Stem injection: T3 =
Folidol @ 0.20 mL active ingredients per meter of stem
girth injected 1 m above the ground in a drilled hole, T4 =
Metasystox @ 0.20 mL active ingredients per meter of
stem girth injected 1 m above the ground in a drilled hole,
(iii) Soil treatment: T5 = BHC dusting @ 15 kg per hectare
2. Biological control. T6 = Burlap bands: 20 cm wide
gunny bag strips were put around the trunk of mango trees
at 1.5 m above the ground on 1% of June to encourage the
population of Sumnius renardi, the predator of mango
mealy bug. The predator population was monitored for the
next 12 months and the mango mealy bug population was
recorded during the period from January to April.

3. Cultural control. T7 = Egg exposure: the eggs were
exposed three times during June-August period. In the
following January, 30 x 30 x 30 cm soil samples were taken
at depths of 15 cm and mealy bug population was recorded.
The control plots were left undisturbed, T8 = Soil removal:
Soil layer up to 25 cm depth from a radius of 1.25 m around
the tree trunks was removed in the month of July and buried
in a deep pit away from the orchard. The controls were left
undisturbed.
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Fig. 1. Response of different treatments on female
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Fig. 2b. Comparison of infestation (%) by male fruit
flies
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4. Mechanical control. T9 = Sticky bands: Polyethylene
strips 15 cm in width were wrapped around the trees and
nailed by the end of December. Then, the strips were
greased to trap the crawling nymphs, T10 = Burning:
During the month of May, females gathered along the sticky
bands were collected and burned. T11 = Control: For every
set of treatments, there were untreated controls.

Mango fruit fly. Methyl eugenol traps were installed at
three locations at different frequencies. The trap consisted of
a plastic box measuring 13 x 22 cm fitted with two open
tubes. A cotton swab moistened with methyl eugenol was
placed inside the tubes and replaced every two weeks. The
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Fig. 2a. Different species of male fruit flies trapped by
methyl eugenol per trap
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Fig. 2c Fruit infestation (%) by male fruit flies
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traps were hung at a height of 2 m. The infestation of fruits
was recorded from a randomly selected sample of 100 fruits
during the months of May to August. The frequency of traps
was as under: T1 = Two traps per hectare, T2 = Four traps
per hectare, T3 = Six traps per hectare, T4 = Control.

RESULTS AND DISCUSSION

Mango mealy bug. Studies on the phenology of mango
mealy bug have shown that during its life cycle, it diapauses
as eggs in the soil which remain dormant for nearly six
months. The spatial and temporal separations in the life
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cycle of this insect provide an opportunity to apply a range
of cultural, biological and chemical control measures alone
or in combinations.

Simple cultural methods of ploughing/hoeing to
expose the eggs, burning of eggs, and physical destruction,
are more effective than the traditional chemical control of
dusting with BHC (85.05 & 99.34%) control with respect to
87.88% with B.H.C (Fig. 1). The population of parasitizing
females can be reduced significantly by such cultural
methods. The efficiency of cultural methods can be
augmented further by the application of physical barriers
like sticky bands. One sticky band per tree, applied during
the month of December was significantly better than the
controls in restricting the mealy bug movement upwards
and gave 99.87% control as compared with the control
treatment. These findings agree with the Atwal (1972) and
Yousuf (1993) who also found the similar results of these
treatments for the control of mango mealy bug.

Once the pest reaches the foliage of tree, then the best
approach is to apply systemic insecticides through trunk
injections. Two insecticides were tested in this study by two
application methods i.e. spray and trunk injections. The
injections were significantly superior in control over the
spray methods as there was no fear of being washed out by
rain and harmless to the natural enemies of the mango pests.
These findings agree with the findings of Sandhu et al.
(1979) and Khan (1985) who found a significant reduction
in the infection and recommended this method as simple
and effective to control all kinds of sucking insect pests of
mango.

Experiments were also conducted on use of predator

named Sumnius renardi, which has the ability to congregate
inside the tree bark and other physical cavities. Burlap
wraps were used to provide protection to congregating
predator, which resulted in the survival of a large population
of this predator. The predator feeds on climbing nymphs of
the mealy bug and effectively reduced the population of
climbing mealy bugs by 84.09% (Fig. 1).
Fruit fly. Fruit fly monitoring data revealed that the male
adults of the two species could be trapped all-year-around.
The counts reach economic threshold level by the month of
May, which was also the time for flies to attack the
developing fruits. A strong trend was indicated in
population build-up and infestation of fruits as the season
progresses from the month of May to August with a peak in
the month of July. The population density of D. zonatus was
significantly higher than the D. dorsalis (Fig. 2a, b).

The relationship between number of traps and percent
infestation of fruits was determined by engaging 2, 4 and 6
traps per hectare. A linear increase was depicted in the
number of flies trapped with the increasing number of traps
and a corresponding reduction in the infestation of fruits
(Fig. 2c). Our data on the use of methyl eugenol traps
provide significant information on the use of this non-
hazardous method of fruit fly control. Our results agree with
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the findings of Ibrahim (1979), Qureshi et al. (1976) and
Qureshi et al. (1981) who observed almost the similar
results for the control of mango fruit fly.
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